Elevated serum osteoprotegerin is associated with decreased osteoclastic differentiation in stenotic aortic valves.
Calcific aortic valve stenosis (CAVS) is an actively regulated process that involves mechanisms of bone development, including the receptor activator of nuclear factor κB, its ligand, and osteoprotegerin (RANK/RANKL/OPG) regulatory system. The aim of this study was to investigate whether the levels of circulating OPG and RANKL can be correlated with some histopathological features of the stenotic valves. Serum levels of osteoprotegerin (OPG) and soluble RANKL (sRANKL) were assessed in 27 patients with CAVS prior to valve replacement surgery and in 12 control subjects. The removed valves were examined macroscopically and microscopically. Valve sections were stained with hematoxylin and eosin for general morphology, with Oil Red O for lipids and immunostained with antibodies against markers visualizing osteoclastic cells (tartrate-resistant acid phosphatase, TRAP), macrophages (CD68) and blood vessels (CD34). Patients with CAVS had elevated levels of OPG as compared to the control group (p=0.005). Within the CAVS group, patients with osteoclastic TRAP-positive cells in their valves had significantly lower serum levels of OPG (p=0.009) and lipid content (p=0.03) than those without such cells. Moreover, osteogenic metaplasia was observed exclusively in the valves containing TRAP-positive cells. Results of this study suggest that the circulating OPG can influence the processes occurring in the calcifying valves by inhibiting osteoclastic differentiation of cells involved in calcification and by preventing osteogenic metaplasia.